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[oooi] *%wtt. m%m-zm%utmfi%ffinm*isxTj*&£v%m\mtz>h<o 

XhZ> 0 

[0002] £b\Z.zmi-Z>t*mm%, VR(Virtual Reality) ©$Hfffc:fc^T/BV*£>ft5*», 

[0003] MM<DVRKi$v5t)%m*mtLx^ mjjhL^zBctxvMmmzts^x, 

-j*x^%tfzm)}QfflxLfr&mxzfo^bizmmLx, mxzzQm&jfctf 
[0004] ^tu^tr, ^mmxM^^-T.^^y^yyyy^^^mm 

[0005] #^MO^^t»«^<!rLTIi, ^^n^-7«^h^^WVHi^^fflV>fch 

^m*mmsfflmtix\,^(#®ffxmi)o La>u v>'</i>wr&x\m*xz 
[0006] 3mu^mM^m.^titc3^o^^u^^m^^±^u'Mi-^ 
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[0007] ttftffxm^w&z, %mmw, ^M^^-^v^m^tzw^ 

No.5,pp. 25-30 (2000) 

#¥fwxm2:m*ftt;, ®#mm, tow, \hTmm, *mm u 

Mobile Torque Display and Haptic Characteristics of Human Palm", 
INTERNATIONAL CONFERENCE ON ARTIFICIAL REALITY AND 
TELEXISTENCE, pp.1 15-120 (2001/12) 

[0008] ±.&<D&\m^ &%W(d%i<d @ mt, x\mnmfc(otf&*?m$i<Dm%t} 

[0009] ±lE-v^^^W^7^-^-e»i^^t^S.ft^^Li^ttSB#, 

otttBds+^K^ttttitf, T&mLxm-%\p\\z.wi<?. Jsm-JiteftDyommzm 
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[0010] iot, #38W©&2© 0 Ara©lS)£«H±Sr3fiJfflL-C, ftk^gftftiQlb 
[0011] ±m<D @ WSr^i"5fc«){c, #3gWfc«5£l©7gfl8W:, 2o©«&IhH&^£ 

[0012] #$8h \mz>w,2mm\t. 2^(om>mm-Tmi-m^nm^^ mm2 

o©ffi'frlil^fc:i3tt5llHe#fa^ 

•&XfoZ> 0 

[0013] #.&miz.& s zm3<mi&\t. ^-©ai^eme^, *3«fctf/**:tt2o©iB'fri§ifc 

[0014] #38WK:«5&4©JB«H\ 3ft5cWttg|!cflliBSLfclelte^-^-f SjfcbSfcli 

TJ*Xh%>o 

[0015] -&mw\mz>%s<DMn\*. 2^(om'L^m^^t^MMm^m^mmt 



WO 2005/050427 4 PCT/JP2004/017277 
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[ooi7] *%w\mz>mmmiz. m-^^iate^-. ^xu/^tcim-^mm^ 

[ooi8] *mmmz>msmmi$. m%mmwmum^tz®&i-*^%m) i fm 
[0019] immti %\nmm^y^^id xvmti %\mm^mmmi-^t 

[0020] (l)«J«^T*#^rt(C^-^^VN^y^^^y^7^-7;xi4^ffl»7cio 

[0021] (2) Amomn®\±&£xf$gnzmmi-z>zb^£*). ^mmat^im^b 

[0022] (3)Am(Dmn^^mmt^t{z£m-/m^n^^^~x^m^<m 

[0023] (4)mmm%, vwmt, jj$<%zm*i-z>tcib\^ ^Mit^ti^n^mtuc 
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[0024] (5)#38IJI3£lllliFt*5£i:K^M» VR(Virtual Reality) cD^l^fcV^TfflV^ftS 

$t-fZ>zbtfX$5 0 m*.\fVR<Dftm\zid\,^x^ ±.m-?y?yy-(y*7*-xZ 
[0025] (6) V£&frb%ibtiX\< ^^^miS^^- ^-Kft£'T*ffi^<b*vCV ^S^^Ialte 

[0027] (8)*mwzmmLtci'-bviM'mm?T\/^£tiif, m^t'com^^tt 
[0028] omffi^ii^Kifci^-c, ^^mm&^v^^mmt^umi-^m^. % 



f 



< 



WO 2005/050427 6 PCT/JP2004/017277 



[0029] WT> *»Wtc«t«lli6©^l8SrigiB^^V>-ClftWi-5o 

[0030] (ftfttscai) 

[0031] flfefclM^Wmri, fBltP§£ttlll£fflv^ ^££jj^ll2*©lfc0Ub&» 

[0032] ±^©01^to-frT, ^TT*ttlll2-40^#mL*^WffiO^EtR^il^ 
[0033] H41|C*JV^T, <tt/j»1t#S^>'^rA4101tt, «S^^ft^«4110, (MIPS 

e4i20&tfA^8tt4i3oa»bfcfiit£jx5 0 «^j|f:li*«4iiori, 

±oT®^;h/3lfa&±©l3t^4180«:*rU f&J#gj84120j&»e>©ffflfllfc.fco 

■ClsME1-5„ laM&?-4l80©«I&fc:W: % *xytV^~^^-/#^-^£igffl 

TO-Cfc?)o fli!l«E4120li % CPU(central processing unit)4160, RAM( 
random access memory)4170 % ROM(read only memory) 4 140^?r : #'^"^) 0 
[0034] CPU4160tt % MmW.W.4120<Dmfc$Lfc% z 5)Z> o RAM4170I2, CPU4160/5* 

^m^nom(o^mM^(DT-^^~^mm^^-^v7tLxmm^ti^o 

ROM4140(i, ffi|»^D^A4150#^«>fttt$*t'CV^ o ffi)ftl^B^9A4150 
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Lfc7W7i>,-efc5 0 CPU4160I3, ROM4140^M7°n;/7A4150£^tB 

L2&rfZ>zklz£*) y #A#{f -%lz#J& LXMfi M^HM 1 1 [UfeT-4 180© 

[0035] A^E4130f2, AtJ^^—O-tU^h^y^h^o CPU4160& 

LXh&\ 

^mfroftmm&-ty*y-m<D7*^xx*hz> 0 cpu416o«\ mmk&m^m 

[0037] CPU4 160^ROM4 1 40frbM$7crSfy A4 1 50£gc^ (11 L^lfT"t"2)^li: t-=t«? , 

^AtiiB^zMj^Lxmtinm^m4iio(Dm^-4i80(Dmn^no~^^m 
mm^y^Mz^^mmmm<Dm^^RxfmMm^(Dmm\^^x^ 

W1rZ> 0 

[0038] n2joj;t/[gi3{i, M^m-tm^^m^t^ mMmm^y^^m 

[0039] M#t!fe211«±^fiJ^T-fc5^a^212(C^LT^(DMm213^ic^t*0 

#mm&x°hz>m&tf$>\< \ m 2-1 iiM#^2i 1 w**3H* <n>m% 

^^bL7c:t<7)T*fc5o ^ffi$H£211±<7\ iof£,&A214-ejEtf)M^£3§£ 

U ®)^;B215T'^[p]<DA©h/^|§±L7t#-a'^#^i, fv^«224te 

02-2^J;pfC^fc$ix5„ h/^223li0fe^W0lGM (^M) 222(Z)NFR5m 
ftiZ&mi-Z> 0 ®J^A214, *5«tTJil)^B215T-ij^$*5t, M^«224 
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#fcl£$ft5o M^223Mu M^)^1^^/VT*M^S228^M , 9, ^©gtfHfi 

5*ttRfcftv\, Sbf^^iA2i4*5«tt«b^B2i5*jg§)fcS4RL-c, Ibffr&Affijft 

NF^225fcJ:t/i]^B^^P^226^M(^^1-^^-e, ffig©#fafc: 

[0040] u±<D^.t\x &n¥f&2ii&mmi&&fr&&ftz<DwmMm&^tif\zi i 

[0041] 03(^Ui(03-l) {4, M#14231^Hfj|^o#^^^Lfct©-Cfc 
S„ £©*IM$tt23lJ:© % Hf^jftA234-C]E©h^Sr»4U §bffr£B235-Ci£ 

[0042] ±fB<D (H 2-1) *5 40 (1112-2) "C/T<c? tlfcJi* |£ /J* WffiM X*foo fc^n £ |r] C 
<fc5K, M"*243«, ^)S^)(Cl^^-e^^li248(c:M f 9, *r©StfH&H:i? n 
iftoTVS. L^ i L > J&gft^<fc5M^J&g244«\ S)f1^l8^l$P B t ]246tf)EP P l] 

[0043] 04# ©(04-1)- (04-3) tt. fi%\zmttttTy*S^&%®&*m\^tte 

[0044] mit^m*. mfazmfi-i$bmibmftt\ ^m^ma-rmm^ir^ 

f%\Zi3]t*X%V5#}-&2<* KXTV > SXto&%®mil&W-fm&&£>1<\ (04-1) 

ot^xy^^iiK^tt3iitt^t#ttot^y^^^#tt^^kLfct(7) 

X-fc^o i©^^!^tt«3M$tt3ll±©, Sbfl*g&A3l4-eiE©M'*£36£L 
®4-2)<D£?izmt>£tl y M^$£334tt(04-3)©i3K*fc>£;Jl<5, h/W333 

it®&*<D®mmm32<Dmmwftizitm-r2> 0 »^«isa314, *5j:v»f^ft 

^B3l5T'ibf^$-fr5i, M^K334#£nI;£tt3o M^333H\ ttfflttti^ 
/^«81t334©«j!£ft«jSf^i[H:^nK:/f5fc«:Re>/£V \ MjfEffi&A3l4*5,i:t*Mi 
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[0045] m5*5j;^iii6tt, &%mk&&it&ttjjm<D-MhLx, t)mm-fz>-?x*> 

xhz,, 

[0046] m%¥f&\x ^**v?umz^x^x*v?$ftYwm%4Miim>Pt : z> 0 - 

o 

[0047] ~©r#, ®m*(D®&mi£4i2^Miki-z>®Mimm4i5t. -^tu^j&u: 

^^i/||W^425^, H6{C^t7c(IH6-l)©Mjb^rfl445<!:-7Xdry^ 
^^455©i9^0.^LTV^,fe5-^P#r H Ut)tii<^5^m(-J;^«7)h 

^immmc^i-^zhm^hi £ ,h/^mn464(Dx^b/i'^mmLxm^ 

[0048] &*5, ^^oTM^V^^tl,.^* 

%<x-b&\ 

[0049] &,±.<DZb\Z, ^**~t^*%~tim~<D%m(DM&(^**~<n®fc+fi^* 

"J*«fc5fc* m/Wffi%485 s 486©ifl^|CjoVNT, S«I^^^485, 
>^486lC«tl9h^^^484^^/>^-5 0 

[0050] bshu *IEK:i8i-^f:»tto^bJ^to*Ttt^jSflia«^SIIW"f s*" 
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[0051] HKrt©5SI5S^IB» *>5VH3\ #^«j-49.6<j-MW«0VN-fti 

[0053] mm, jjmmt^m<Di]^zMir^^<mmmmnmt<Dmm^x^xm 

A3^§81-5«£#tt&ffli\ i@ih®te^7ii©i§l*££(iaio-2©«fc?K: 

[0055] BIO*© (12110-3) fi, ^t#tt731^^Pic^#t4©^^^bUc 
fc©T*fc'9,M#tt731{i^#tt211^|lil^»T*fcS^l3.ft732^^LT 
^©^S733^^ic^^©#^#*!feT*fc^^LTV^o-©^#tt731 

±©, Ebf^^734^jEOh/i'^^l84L(ffl^lHlte-T7iio<Bi^»cj;5fiSbilg^ 

), ib^B735-C*ifi»^[n]©A©h^^4Lyt#^#^St, M^J«*£744f4 
m 10-4© «t9{Jl^^tl5o r^743ttlllfe*©l§It^&742©l5IS»#fcit09 
tbffr&A734, :fcJ;tfibffr&B735^|!lfl£*5^ M^«j£744#fcljt:&h, 
So M<*743tt» ^Jlft£liW/l^$M748{CM'9, ^©^^11^^ 

o-cv*. L*»U J8lt*^&5h/i^«K744©«ltW»5HI[ttifoJ!:j&5ittKe> 
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&V\ »^A734*3«tTJij^B735Srjg§J^ji^LT, »^Aj^^ffi745 

[0056] J^±<7*L,hl3:, ^t#tt731^^icMic^^^^^O#^#tt^«^ 

(HI 10-3) JIE Wt731# (03-1) ©J8j£«H4231tf>,fc5 fcBHB£# 

o#£iK (H3-2)fcl^fl&©M'*«3£as±C, ^^ft^^M^lSrF^ 

[0057] mm, -^MMmWtomtinm^m^<Dmu^mm^m^u>i^m^<Dm 

[0058] Hll , t , ©(Blll-2)tt, (Hi 1-1) ©2o©ffiiWsHB^A81 2*5^1^^(51^ 
BSlSSrl^^lBj-Cl^ffllHl^-frTt^^^bbfctOr^o r©PI»l(HMto©& 
m> fi'L"lHl<K*S^$il5o (12111-3)1*, (011-l)©2o©flB«Cfllte?'A812fe 
±t^^lHl^B813*P^|6jT?180itftffi* s anri^»|Hlfe$^ii^*«^ 

[0059] *fc(011-4)tt, (@H-l)©2o©iB^lHlfe-7 : A812feJ:tfiB'CfIaIte^-B813 

[0060] 0121>©(012-I)tt, (Hll-2)tJ:*5lj-52o(ZXB»tlHlte?-A822fe<ttJHB'Cf 
0^B823(D0teO^|p]t5j;mM.ffi^ji^(c:|^^$-fr-5ri:ir < J:oT, frCriiSb 
©S»!ftftSr^b$*5*&S:*'t"0-e*)5„ 2o©fii^lHl<b-7-A822*3J:U«iB'£f 

HlWB823<O|l]^4lB^(^J^^J4ti^0 o 851, {59^90° 852,&*gg t 
180° 853)SrWSt/C, 2o®fii&lBl4E^j£fi<&(854 % 855, 856) , *5£tW§l 
^©0^t , ^^jtS'L^(Dfi^-^h^:(857, 858, 859)^Ml^b$ 
-frS^l^oT, <B&leNE?(822, 823)©EI*K&g&£fls$*5::£fcU:: % 
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®&\z.mwi-zzttfx**z> 0 

[0062] J-fc (012-2) fit, (iail-4){Cfc^20(D^^lHlfe-7-A842*5ctt5ig^lllfe-7- 

^^0feT-A842jo±t/^^[iI^7-B843(7)jg^^fl (fliRtf , &*B0° 861, 
£/.*g45° 862, f5/.*B90 o 863,^135° 864, ft*! 180° 865) {^V^IqI^IrI 

%&m£ttz.biz£ox, mm(Dmm(866, 867) ^mmcmt^^ti^ , 

^^0^(842, 843)<Dmfc&&Zmk£-£Z>^tftUZ, ti. &£Tf/*tzltJj 

mmt&j£t&!k±LLxm®irz>z.btfx%z 0 
[0063] in i i-i-mi2-2K^n^wimxit2^u-bm^<Dm^mtm-^i±Kmm 

X&x_-fft,\i&\ 

[0064] 1111313, 2^<DU>b®fcTA812&£Xm>b®fc1-B813$:l®.bLX, ^<D3B. 

zw.#mumz.nmLtz.Mjj %m*<m 1 30 1 ^-rm xhz> 0 m 1 3 1 o\tu 
3^^mmmm.ir^biz^x , ( 1211 1-2) - (011-4) ^zwzmwagiit 

[0065] (J&fflftll) 

mi4ii, (giio-D ^^0^7-711, (mn-i)(D^MyU'bmm^8ii,mi 

^mmLtz^~h^M'bm^7^880^tmxh^ o y4yU'bM^<Dm 
muftwMMjjmz, %^-t^mmmttt'xhx^ @ tfixDVommzm^x 
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[0066] *is-hVtU&®^TUy(880Z^&mztoXLtt&ftfob\3\m3- 

[0067] &jb\ ±m<D^~b^M'b®UlT^880)SXXf^^iU'l-®^ I f-7U^890 

[0068] iai6f*, ft1t\Z.m-r?>$<%¥T&Z%l<\ 2mU'b®m+A9l2)3&Xm'b®fc 
[0069] (11116-2)13:, (mi6-l)(D2^<DM'b®&J-A9l2te£X?M>b®%Kl-B9 

[0070] (12116-3) «^»#tt931^^||ir^^^ (D ^^^ l: tfc'b(DT*fcf9, 
^t#tt931(i^^^#211^|ll^l^iJ^T^^M932(^Li: ; e^f:ft9 
ZZtimW£t^#UB®&X*h^b*m\,X\^ a ^tf>M#tt931_k<D, ifjf^ 

£JY934T*IF.<DM^£3££U i)#^B935-C^^[6]<D^(^b/^^^L7c^ 
%%7L%b, h/^n944it(mi6-4)(D^zm^ih^ 0 Y/V?943tt.®t&.l-<D 
®feii^942(DlSFF B m^{-lt^J-r-5 0 i5f^^A934, &£Xmft&B935XW}fctS 
ItZb, M^|!:944^M£ft5 0 
[0071] M^943I2 % MWI£11W^T«M948KM , 9, ^<^#ffitt-fe?n£fto 

TV^o U>>U ^SftT*fc5h^^K9440^^^5>ttf4^n{c^t(4PSb^ 
V\ H)^^A934*5j;t;ib^B935^ig§){Cjil^LT, lb f^Aj$M0#ji 945*5 

ctrj®)^B^i^F t 3946^ji^]|cU^-r5^<!:-C, ftto^ft tc g telcfvi^ 

[0072] ^±<7)^i:«, m%mi93itmwmmi^m^^b(Dwmw^m:^irmz^ 

^ftl"?). (Hl6-3)^t#tt931^(|2|3-l)O^t#tt2310j:5^l^fI%^ 
o3§-^ (II]3-2)<bP1§<DM^Mtf>£C, #<a#i6jcw-M^^£P^ 
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[0073] 017(4, AftfcBBf 5*ft*H4*JBV\ 2o©ffiifr@^AlOi2:fcJ:t«B'£>l§l 

i|£^B101 3<D|I]ij££ix#;frfoKM 
[0074] 017ftf>(017-2) {4, (017-l)©2o©fi^|s|te-?-AlO12*Jj;UHB^Islte 

El 1 7-3) mBSt #141031 #^BB*ttft4^©^^«^kLfcfe©^*0, * 

t#ttl031(4M#tt211illI^t^iJ^T^^Sfi:1032IC*ft-C ; e(DMft 
1033^^ic^^O#«#tt-CfcS^^LTV^o £©J$g#ttl031±©* ®J 
f^^l034^iE©^^l84L,ibMB1035^iS?*|pJ©A©^Sr5l4Lfc«^& 

^tlO44f4(017-4)O4^C»£*L5 o 20©(B'fr|HHfir?-©£j£ 
[Hlfe3iS(^^t^l042(4^^lHl^A1012fc4TJ?ii^@|5^-B1013(D(e]feii 
g©^T*^,^1043(42o^^[aIfe^(D^[ll^MW^$1042©^ 
^^^Jt^Jt-^o IMfr£A1034, *3J:OW)^B1035^«|f^S*5i:» AIH 
044^£nt£tv5 o ^11043(4, ^a^^lf--r^T*^»1^1048tM«5, 

iZt£Zbtm.bt£\<\ ®)MA1034*54t51)MB1035^jii^l(Cii^LT, Sbf^ 
[0075] 6*±©ri:Hu ^^l03l7)SMil^W^^^^#^#tt^1-it(C 

[0076] iai8i4, mi7x^titc2^(DU'bmm^m^tc-j]mn<Dm^m^m^x 

, S^T*}f«I:(018-l)^3i^(018-2) < ffii6!g(018-3), i#T^|o 

sssfiSH: (018-4) ^auA»e>5iogge>na8jS (0 is-5) .ft>m*bmnmit 

(Hl8-6)*li*-r5*«feSr«iWbLfc0-Cfc5o 
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[0077] g (0i8-im, nt<D&b$uz. s y^yU'bm^uiiis^y^ 

yflliC? EW&f-l 1 1 2£fflV ^ ZinZtiJj 1 113*5 i V* 1 114***1-5^^:1!^: 
[0078] «&3R8 (0 18-2), JEi&« (018-3), g #^3lo3g£^ (018-4), fl^k 

§io3gf>*L5&£ (018-5) , ^MB»>WT$n5a; (018-6) (cov >-c*>h^k# 

[0079] 019te, ^fi^ffl*i>@^TWll70©1171±©*^iX©y>f>'ffliCflHlte 

■f H72©|sI^jg§J{c$!|^1-5^-^ **5J:t«t3te*£fcu ^31173, *A/Br^l 

I74,h/^ll75*il*1-5*j£**1-0t?fc5o 
[0080] £7c, 02O(Di?{C > »RyS»»*lfc^*>*Mii£>iate7-TWl 181±"C|fl|— #|6] 

{iih^«rS*1-5rfc-e % *t^Srr>fe5-&fifeh^l l85Srft*1"5ri:dS-eft5 0 
[0081] 021©J:5{^ *fc«*1^5t(t*ll93oaMWft!l«^**a«IK:»l» 

1-^iT% «fet^ll9l J ^iir^^fei^ll92^if*#*1-5r < i:^ctoT, 

5fefl8**«*1-5ri:#Tft*. 

[0082] 022©J:5fc. ^(-^1-5^ll93<D^FHl^^^g^*^FH^IC^ 

M, *^SriiigL-tvK^lSjKll96«:ii*1-5^ti&STft5 0 NftK:, -£A,$r 

[0083] 019~022fc*Lfc^±©**#ftK«k*ltf, %L<D$l%\Z.&i?&Xt}m%<DQ 

[0084] (iu^M2) 

023tt,ffiE*^{^M»-^t-h/^M©V>T^ i lO^±Wj5!l!^t 

^«*, mmmmmirz>Mm%m<DimtLx, jimmrz-?**^? 

«*^&Sr*1-0-C*)5o 
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[0085] m^wmz, ^**yymhi2mz^x^**>7£ftjm%i224i>m'p-r 
nU'bmmi-A(Dm^M&io23^mm^xm^m.W}^fi^Bz^x^^ 

%122mm23-2)(D^\ZLm^tl^ 0 t}l213m^(DM't^mi-O^m^ 

m&<D±%$ 1 21 2<Dmmw7*izitm-rz>o 
[0086] z<Dm. ®&?-(D®fcmi£i2i2z®Miktz®mmmi2i5zm.mLx\,^, 
m23-3<Dx^zh^-^mx^M<^tnit^x^<Dti^mm-^ 

[0087] U±<DZ.b\Z, ^x*~k^x%~tmteZ®fc z f-lzX:5>Wi&lz.h±CZU t.1t, ti 

titfxtKbw<Dm&^hmmtmM&*mw&zz> 0 
[0088] ±mmti%^mm^y^j»<Dmm<Dmm^^xit, x<Dim^mm^ 

[0089] w^m^m^^^mtLx, m&*-*>hzm^tc®ufc<D®mm&%M 

^SSI)ft^h/^^1312(7)2o^t<^^^(lil24) 0 
[0090] £f\ ^^n^-7 c ^fflV^c[Hl^cD^^J^t-5^'fo^l311?rlftPJi- 

5 0 ^"VP#?£-£^-t-^«co T*telte-rS[n]^cD^Sr2o(7)^y^ 

o 

0 0 

L = I <w 

0 0 

[0091] tmt>zti?>o z-otz. b;w&%!kirz,%ftz%MLx, ±^-^<D^mmm^< 

^hyUL( | L | =L)^m^(aXmU^tct^<DY;^^V;Vx\-t, 

0 

T=a)XL,;;fa)=d 0 /d t 



» 



I 
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X%t>£tlZ> 0 

[0092] ^%nmmm^n^(Dmmmtwmt^%nmm&^h^w^m. 

x y z 

[0093] #x, y, zttjitJi^iia© xm^-r^mmsL « x #<ftm<A'Rtt^-^h 

i i 

Sri ir-fS^ 

] 

L = I a) » i= x, y, z 

• » » 

i i i 

[0094] fc&frSttSo 

L = L i+L j+Lk 

x y z 

t =d L/d t 

i y z 

[0095] |gl25^#M-rS<t, 

[0096] I l i =l x—fetu ^nmmm^b^L<D\m^ o>=d q/a txm 

0 

x -A L/d t 
= (a XL 
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o 

Q 

t= [dL/dt] 

o 

= [dL/dt] + Q XL 

OQ 

Q 

gill:^h/H3320l$^^'fb^J;5K7^[d L/d t] % *$<fctf % ^-fes/^a^- 

OQ 

*QXL£J&C5^:fc:ft5„ 

[0098] zzx-rw-^ayzftomft, ^—f<Dm^<Dmttmm^ti^m^^-r 

Lu fccfctfL jiZttLXi/^v^stXXX^bhX^Zyy^yay'WWfim 

X 

«tTjtLk(C»L-CP^7'li-fe5/V'3>-h/^Z)5i!|< 0 o£9> a-if^^ib^^h 

2 

[0099] *H*iH^«8lc«t5IW«H|*Sttt, -^^51ijg-<^h^L1332<D(^FN^jt:$r'rliiJ^ 

£-&Z>ZblZ£<oX. *#&M<*[cl L/d t] £3B£$*ft#$>fc, -f^y^BV- V 

OQ 



I 

•I 
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$*H , E»S!l311«:ffll\fci§£\ 
t= [dL/dt] +QXL 

OQ 

= co XL+Q XL 

[oioo] mwthi-vx<Dfcmirz>tz#)\z\t, mftmm^PDAizftmzhzfr, ^# 
[oioi] nmzhfr?zm£^z&Km^£^xm26<D£?\L4^L#Mx%z> 0 

[0102] '&&<DWWmSX\t, ;<jy f i'-i/3>lzm5£frb1tttMz®ifrtiX%tc 0 & 

^7C^LTM#ttfc (/W^V— >a> 1 34 1 ) o 
[0103] Jfcfe, 1-¥t££(D¥m£fflX<Dj]faWi*t£b\$, (026-3) ^irXo^^Xii 

[0104] 3ft5ch^«*©jFU^SrlftiBi-S. 

[0105] |E»©ii«J, QxL|fi^tta~iF©ib#S:|ia*i-5fc»L^n3S«t*5lWlPjfii 



[0106] o*9, BSdST^OMSrX^^LTlHME^h^Q^t, ^©M^ftijfcfcfcX 



II 
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[0107] rn^ljt/j:btf^^*S7k¥*lt»Lfc**#>Itti*»c|5i(E^5J:5^^ KS**¥ 

[0108] (|b^J®ffi3) 

[0109] H28te, 013©tt*3HI*«13Oli:|^#l^ *HpJl"52oO{g^lHl<E-7-*lffl. 
^tT^O3E^iI^M^miCj|aEtfc^tM^280l(D2^7crrSil^1- 

ttltett) 2804&U fc E~ *2803*?#Eg&tvC:l8!K 1212813, *:<D3fcJg<0t6ft28O 
7(Dt'fr£ii5$r®IIlT*&3„ €^0fei L 28O4<!:^— ^2803ttt-*Wb$*i , r*J«J 

#282ott@^$nr*3«9, Wji©*-^oiHitei:iai^t5t-, 0^2802^-^^ 
mu^B<Dtc^<Dm^\t^-^2803o-^mm^Lxh^^m^m^ti 

tl*^1301Tii^-^^e^^ll^$^{i»^|n|^O^^[H]^-t-^ ( i : (cJtLT 

®#:2807Sr«<-r5t5if-tO«l*dS|p|±i - S. 
[0110] ft, B28tc*UfcMA3fc*jF»2801tt, fi'L-lartE^S^ifflL/til^lcKfcii-f 

, ^^^Lrv^^v^[^I^7• l b'b* ) 5^iiffl^ig'c^i)-5„ ftfe^tn^28oi« 



t 
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[0111] |g|29tt, m28<Dmfi%m&®2801%£blXk&LtcMMmBm2901<D2& 

7t%imm%&i-mx*foz> 0 mt)%m^m29om, B&<Dnfo2807paz.?-\?y 
7rs2908mmm£tiMM%fcffix\*mftm2909%'5/vX*&<9, H28ii s *<d 

BM<DWfo2807<D$>t>Zmm[&mXhZ o {l4>[Hliite7--2804^-*2803^ 

^<m29omU'^mmi-t^-^t^-mtLtc^mm^mmir^-^yr^ 

^^2909^^m-f 0 -OTC*. ^tti«2901tt, H)28tf)tt;^t§^2 

, mm807*m^uzE%mmftfa±.irz> a tt^ ffifrmmtsitzmmim 

#:«»Tffi^5^^2910^(t^'<bT^--tV^^<D[Hltel^^^:§r# 

[0112] 1213013, IH29<Djtt^^^m2901^^^^^L7ctt^f:#^3001<D2^ 
7C®fffilH^1-|l-efeSo »^jf:ll^3001{4, ^<D^ft3007rtfC^a300 

^©^©g^SOOT^rfi^ii^^gigx^o g#:3007fc5t3010^{t^ 
"O^^i^ to^tti^3001li^-^<DaiJ#^J;oT!i, #);tk£l2l30<7>;£ 
^^^-^KJi7T^3001^iio-C^tl^^^3002a, 3002bd^^-f ; 5o 
»£\ ftfe^ t H*$I3001 12, IH29(D^f:ii^2901^|g|cf^|&jt{-^^ 

£ti^Uett5^<fcf::ltL-C, ^3002b©W<D;%7Jn9fc**l, m<P&fimZ-jjffi 

[0113] *-kv7^h\ ®fejjfatmm%fa<Dm&ZMmx%z^%m<D7rsxh'9, 
$\*w®irh^h.ftx%z> a t.tz. mm^oXftm^nx^xh^\ 
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[0114] jBk — o©|al(EWl2802lC2O"f O©*— {B&lHUEfk 

[0115] (J&ffl#)2) 

'^[llte^-T W31 1 l^^^t^PXtTc^^'^Ote^TWSllO^-rigl 
T'&5 0 12131 KUSWCHU [Hl^-7-tt^T-^^^J$tLT^<9, ^©5^©^^[filfe 
-?3170a~3173a, 3170b-3177bfclt^IsIteLTV^o ^t-ct<9, 
UllW W31 lOO^.frStei 1 3170a-3173a, 3170b-3177b©[e]&;£il 

m^i-^t^X^o Mm'ffllZtes -li'L>lHlte^3170a-3173a[Cj:oTPj-*-|n] 

15a^ffi7j<L^^[Hl|5?-3170b-3177b{IctoTl5|-*-fB]t/J^/ih/^^7TN 

7c^rSii^-rigiT*fc5o fskjj%m;j<m32om^ m^(Dmw-28oi^>h-mz.mu 
m&32ostmm%.^y-(Rxf-mf} -tmgfri^) 3206mm&tixio<o , ei 

32ft, ^<D«©tt#:2807(O4 J 'il^ji5^rSliir^5 o {fiiJ^I[Hll?S3205li|2|41^ 

^mmmmAi20izm^uMm&±^(Rum^'Mmsi±y^)3206\t 

H41 (Cio{t^A^^il4l30tCffi^1-6 0 IH32Ott^lil^3201ttl?^- 
V\ 7^AlJM-fe^f-3206(i, *'-/V(^jf:^a3201)^|2l4 , W^-3210(7)|^ 

^®&£titcmwv-xxm±irz/<y?xi?i'32i5z*~?u ^ii®^ 



t 



'» 
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$ij^iHi{j&3205tt, fttimst-tyfiRTfrn-jj -tm&vyf) 3206^0 

$g£ft?tfrLT, #-/V(tt^f:ll^320l)(D/<y^tV3215^iTt 3 ^-t-j:5lC 
^tll^$3201 ft<D^-*£f&)$J-f 5<, -<7>7c#\ #-/V(M^til^3201 

) z<D&%izm£i-mh^<D&mx*Mm^ffi^^xmkir 

Tiife«9#^V^^-^fe#>!r^b^^m-r5^i:^T^S„ ft, lg|32(7)» 

[0117] m30(Dmtt%m^m3ooimmi-^>o ^<DVR^ion^%m^mit 

, Zh&fc<Dmm&^~^mz&1ktt&<DVROty&%&m&X\,^tz 0 -tr? 
, III3O<Dfj4;01^lt3OOiK:fc^-C, ^-Wrkll$]t-J:o-c, E130©±d^T— 
M^^^7^3001^iioT»?)^^^*-5^iT% T^O^onftH- 
©#{CioTj&;>jM^3001 g ^mft^—^^^-frSri^^L, V 

E^$l3001 £iio T^5^£3g££-fr5^T\ ±^^<D^^(DBttt OD^j 

[0118] [g|33li, *mMMMX'±&LX%tcM}j%&x<mZfoMLtz^>#T^X330 
l<D®.WmX'h5 0 ^^7=>M^3301tt, ^B(^y^-/^^3350^{tbtlT 
^^/^/W3350ltl2l4 I ^F §-3310, 3320, 3330, 3340<D#^^J^ 
*U ##^^JJt4fli<D*^^^r-t-S 0 *^ii^^(D-<^x^W^3301(±, 00 

^yvimwmmm^ofomzmfeLxi^ ft, ^^^^33500^(4 

(DMtLX. IH42(C|I|33<DfflSIft0JW|21^-r) o I2|33(a)/$><b|g|33(b)^ 

180 0 ^m^xmmLx^^nK (360° /m<Dm <D^m^&ir^m<DWcii- 

[0119] 033(a) fC^i-«t9(^ 3.— »f#^ftx^*330l£^L^3302<£>|nlt 



* 
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ri^^#r>M'*330l£j!,-O^#-£\ ^^J3310, 3320, 3330te, \\ 

[0120] E]33(b)fC;^-f ^--^^^/^330i§r|I|33(a)(D^^^ 

£>180° m^LX^WU ^-§-3302(D|S]f d^^^^/^3301^I.TV^^ 

*^^j33io<D^^ri x 4, 7, * rfo, fc, \ J©^lli 

^>-^j3320<a#^r3, 6, 9, #J|3&* « % (enter) }<DfrftAjj 

[° 121 i r<> , 9 , o , * j 

[0122] tz&* it\ is, frwfrftAtimffebftZ), gp*>, z-<dm<dw&^ 4nmxm 

[0123] H34tt, ^^x/V^3301©«IBg^^-r@trfe^ o ^#7^*3301 

fi, ftfe*5lilSMi3410, $iJH1h1S§3420, «»©Jl«^>^«*iK:LfcS5IHr 

^U-3430, ^*fcx/W*fM*§PII]«&3440, *y?v^/V3350i&»y*fi£$;Jl5 o f&J 
ffl|s!8&3420W:®41 K&tfZUm&mil 20f£tB gS^ir:/f-3430ttl24H;: 

s3»t5A*»g4i30K:ffi^-r5o ^^7 f /^$ij#iiii^3440ii, 

430d^©A^f-S-5V^Tll33(a)i:Ill33(b)©VN-ftt©^T^--f^^ 

X^W^330lSrETV^^J^L, E33(a)Xttig33(b)©J:5U:^-§-3310, 332 
0, 3330, 3340©&#^iJ©A#$£bE£&5£U #j£tf *>**y7*<*/i'±K: 
*7c, ^y^7 f /^ffi!lil|lgS3440tt > ^s^^^3350A»bOA*Sr 

ml, m^\ft<*yto]&^-?\L^xWT£titzm&imm^m(DAt>z& 

M-fZo ^y^7 f /W^{&J^H12&3440©J:p^, ^-fe>-^3430d^(DA^^ 

[0124] ^T*, mZ\5#W0}tf^~Wz£<>xmT£htcm&. £&1z>iJ-3430M\ 
ia34^©ft#3302^©-£f^k£$&L^ 

Lfc*B©»tft«toU ffiJ$l[H]&83420li, ^-fe>f-3430*^©A^if $8£fi?#f 
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*l^5t3460t3302O|^tO»t^^5±5K«^jiii^3410rt© ; E~ 
9&MWLtl%7<(—\ t 'Wi:5-x.Z>. Z.<Dft#>* tt;*J$H§^«3410»ifi]£3460fc 
3302^(D«^S:firV \ roj ©J? Tfca-— iffcfM&tf 3. 

[0125] mtfjR^rojasa— if fcJ:oT±*»e>TK:*b*bfc»^, ^-feyf-34 

felt tf>»# £&*nU i|ilJffll[HlSS3420|i, m^-tyy-3430t3£Tf?y3-s<*jV<D± 

-/Vffl^-/»^^^y^*jlf^L^5«*ft#^**l5J:5 £3470*34 
80<D|fiJt<D|bf^«^|t«^3410rt(D^-^^J1WL^E^-K/<5'^-^X 
5 Q ^Ofcfe, ^M*il3410{ilBlt3470i3480^(D#^?rtTV\ -KfflU^ 

[0126] 113513, *llte^1i^±^LT#7ttt^J^»7^lrrtilLfc^^3501<D!ft 
WH-C. ^^3501O«l&«|fifeS:^'t-|gT?*>5 o #-lV*3501ii, MTjflg 
$3510, &Jttl5ltt352(K Sl»-fe^(Xttffiit-fe>^^UttiDaft-fe^)353 
0, #>rV*S!llllQlB&3540, ^^^3550, ^— «f3feK3590d*y»fig$it5 o 
Hlte352OH:04HJ:*5JtSft!HlSil412O{J:ffi^L, ^#ir^3530i:^^^35 
50ttE41JJ:^lt5A^^ia4130lCffiSf*o #>f:''*(6!l*l|l!*&3540tt\ *>fy^ 
3550ONB^(Cl/-if3feM3590d^l/-«3580^Wi-J:9i-^^o^^ 
mm®&3540<D£ote, U— !f3tM3590^^-if3fe3580^HJ-ri5(-fl3iJW1-5 

[0127] i£-C % a— if {r«to-CXY^3550^#T$^>r^3501d5|Rl#3570^S^ 
*I/fcl§£\ g§»-fe>i^353OttrnI#357O^©l5S^^*4l*0U $iJ^0^352O{i 
, Sll&-fe^3530*»5>©A*ffif»**«fL-C» Afcfjf£*33*«3510©6l#3570^ 
o»i#*»ia^5J:5Ktt*S»*ttl35l0rt©*-^Srl6iJ«i-r5 o d©fc«>, Htfj 

lfc«^«3510tt|^#3590^OS7^m\^fcl^#3570K^^5ift*S:3- 
-"iffcflsjSS**. ^tuKJ:^ fljitf % u-1f*iiJl*tB*Wi-5«J^3560lc*t 

#»l£*5.J:5fc#£\ ft(*3560S:i(B5»L7t[pI#3570l!:*H-5^ (|6]#3590© 



1 



WO 2005/050427 
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[0128] H36tt, *H»ST*±^LT#fcM^t^^rt^L^m##^^^hn- 
73601<DtftBJ|HT\ ^#M=^hD-7360l©«B&«^^1-|g|T^ 0 t%W 

0, ftJ#P[a]j&3620, iSf£-fe^if 3630, 3^hn-7f|5lJ^l[nIi^3640d^^tL5 o 

f&J^Iali^3620li|l|41}Cjoft5fi5iJ«E4120i^^U ^IMr^if 3630^^ 
n-7{fe«0l^364O«ll4l(Cfe^5A^^M4l3O(^S1-5o='^hn-7' r |ilJ^l 

0^364O»^'--A^36O6dI^-36O9^Sff-r-5r<i:^j;«?, g?#i?yiJ-3630 

^m^btmm^ %m%\mfflW£tc&wm'mw\mu&^xh?>? 0 ft, m 

^-3609ttM^xA^io}t5ff-^T*feo-C'bctV\ 
[0129] a- if ^*-^3605(O^y-^tT9i:§^#M3^hn-73601^ 

^ ©RWEflSSflWaiU =J^hD-7$lJ^l|llS&3640fi, ^-fe->-^3630^f>©A 
Attf*RSr«!!3lLT^-A«3606^f 1-5. ^-A»3606tt, ^|Hr^if3630 

%m%.Zb%\%.l,1tm&* ffllfljiJIf §-^^hD-7WlHl?§3640^Hi-5„ =»h 
J]%m*m6 10(D |6) § 3607^©lb#£fi]fiilJ-f 5 Xo l^tt* jg:fi^«36 lOrt 



« 
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— *&fM#P"f-5o Z.<Dtz$>, tt;bj^^W3610f4fa#3660^;&©«7j«&fTl\ £ 

[0130] mmm) 

[0131] @37Hu *3«|0gtl" , C±»Lfc(Blll-4)©«W7jtfl!f &«*#ife©»^l&© 
«Wi&M^1-|2lT*fe5o (01 1-4) 2o©{B'C."llME : f-^S*r*lftilcl§IM8|5i 

#^Tk°^^-7-3701^fflL, fc°^/i5-7-370l£HI tx^fafcfcfGBWLfcl* 
^/TWf3710i\ t°^m*3701%m*y%faicMm%mVtzt°^/TUj3720 
£#J*U ■?r*bP>fi^TW3710, 3720££Ztx, y^fafcife^fcSSHf 

[0132] ®37<Dt°^^hV?X3730Z&mtZMfimmW:^j7m$, H41K:*V^ 
0fe7-418O^#^reniy f -7h!Jyx373O^fflL7c^&T^ o £©J;5&#|j£T? 

3750WmU m37lZ#rtZy%fa<DW&%mfflVXy%fa<DWm740ZMffl 
^71^37 10, 3720£1f$L*tft^i|>g£^fg£LTV^ o 037©#8sfcJ;*ltf 

» H4ia>tfbb)Ut;gMS4llON:, Iel^7-4l80©ggi&^gL7c^xs/tV^-^ 

[0133] $b{C[l|37Ot o 3iy^hy^3730^3IL, k o ^/7Wr3710, 3720££Z(;:x 
XhZ> 0 c\^Xt°^/M^3701(OWM'<?~-^\*^ x, y, z#|6jWiI!§b£3B£?-S 



1 



WO 2005/050427 28 PCT/JP2004/017277 

[0134] Hl38t>, **3^tl^±«Ufc(Hll-4)0«*S£ffif«S**«feOSIJ©Jg»» 

•©WMUfifcSrvl-H'rabS. 12138 (a) Ji, U^fc^mzXT^-XVffim: 
ttfflLfcSuSrfrOiglliT- 380lSr*U ^W)7-3801 (4, Xfc°-#©M3810b, 3 
810c, 3810m^Sr#BSit>ifck:^rt"5. ft, M3810b, 3810c, 3810m^(4# 

H38(b)tt»S38(a)»CfeV^ig»^3801^©S^^ii5*¥*»rffii3820"e 
$oTjLfc#£©^Eia£^1-|I|-C, JHtt-?380lH\ fg£H3810a, 3810b, 381 
0c, 3810d©#*£ija^£:b£;ft/c*t o — #©=i— >3840a, 3850a, 3840b, 38 
50b, 3840c, 3850c, 3840d, 3850d£#ffi(c;fr1-3 0 
[0135] m38©»-7-380l£$ffl-f Sffc'jllf fRU^jfett, H4HC*JV^ 0^-7-4 
180{C#x."Cfilib^-3801^fflL/c^&r^o £©J:5fc*JS£-C, 1141©^^ 
^4120tt, f!lx«IU38 (b) t*5»t5x*|6]©flt^©€BES:$!lilLrx*|R]©*ig 
»)3870^fl3iJ^L, 11138(b) m*5^5y*|nJ©ai^<D«ffSrft!l«ILXy^l^©*lHli 
3860Sr«iJ»-r5 o H38©^jcTi4, *k -#©a*f^~-^©^lb ftH 
fgSrRTIgirLTV^o 038©*&^J^itf, IU4i©^i:^^4iiO(4, 0^7- 
4 1 80©IEio KmLtc^yt'yy^-f-^y—^-? , ftJ#?^E4 1 

20t)^^^-^©©J^lelK^^^9,^til^^^J^^i^^-frfc 

^-C^3810a, 3810b, 3810c, 3810d©&>!r£;ifi^£-;b 
^fc^f— *©=J— ^3840a, 3850a, 3840b, 3850b, 3840c, 3850c, 3840 
d, 385Od0J5ft*j$-Ctt<&t> % x, y, z^Ip]©^^®)^^^-^^^^^^^ 

[0136] 133914, *|lifii^lB^±^Lfc013©ffl^ft«*«13Ol©«^«©«l^ 

^Sr^l-efcSo 0i3©tt^3ft»**i3Oi-Cfi, -t©fHi©Hi 1-1-012- 

2£;fc{t5fft93 <fc? #fa1-32o©ffiifc|HllK* ©liltettttl^— ttifc-^© 

2o©^^(nHS^-©-tn^lsIiGjS*|R| Hi38^1-5ffi5©* fCcfc-S^^-^h 
#j!fc&M^MI»l30ifc38£U @(E«l©*^*^»<»©KHfe**^Mftft**L 
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[0137] H39t^-f *jTt>J-f 52o©»[H^3901a«t3901b©ia[if4, %tlb<D®fc 

P^hMftl&tlZo c\tl\Zthft<>X3lf&<DU>b®fc?M3901ak390lbl$%:mi 
3<D£?\Lm-b{tnX&£^&z\t\%7F^mXh 1 Q, Ztl"etl<DU>b®fc={-m90 

[0138] G&/B0O3) 

. MtiitWE^M4oio, fiiij^iiHi^402o, m^^403o{i)m&xte.mm%M 

L< lifeg-fe^T^il d»f>*fifc$*l5o ^0«S4O2O|41|41 [C&ttSMg! 
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